B ittt oriaiva;  MURUNAINRILTA

COOPERATIVE, INC

A Touchstone Energy® Cooperative ;§L>< P.O. BOX 2195 s BENSON, ARIZONA 85602 * (520) 586-5599 s www.azgt.coop
September 28, 2011 201 SEP30 P I 58
AL CURE LOMr 3510H
COCKET CONTROL

Docket Control

Arizona Corporation Commission
1200 West Washington, Room 108
Phoenix, AZ 85007

RE: Docket No. E-00000D-09-0020
Docket Control:

Enclosed is a Progress Report filed by Southwest Transmission Cooperative, Inc. (SWTC) on
behalf of itself, Arizona Public Service Company (APS), Tucson Electric Power Company (TEP)
and Sulphur Springs Valley Electric Cooperative, Inc. (SSVEC), as required by Decision
No. 72031 of the 6 BTA, which states:

7. e. 1) “SWTC, APS, TEP and SSVEC shall jointly complete additional actions and file
specified information relative to the Cochise County Study Group plan of service with the
Commission as follows:

ii) By September 30, 2011, submit a progress report including in-service dates for the
components of the plan of service identified in the June 30, 2011, facility study. The
schedule shall reflect the most recent load forecast.”

I have enclosed an original of this document, along with thirteen copies.

Sincerely,

gukey L Lol

Jatquelyn T. Cook
Director of Planning and Business Development

. ission
. ona Gorporation G
Enclosures Aely KET
¢/V. Thor, APS P 80 2l o

D. Bryan, SSVEC
R. Belval, 7EP
J. Burson

Corp. Records

SEREVED UY

VASWTRANSCO\ACC\BTA Filings\6th BTA 0911.docx September 28,2011
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This progress report is hereby filed in responseﬁc)) the\Ar_CC Order 72031 Section 7-e-1-ii; due
September 30, 2011, which states: ECEIVED

“SWTC, APS, Tucson Electric PoweBlICSthpany (THPY)gand Sulphur Springs Valley
Electric Cooperative (“SSVEC”) shall jointly complete additional actions and file
specified information related to the ;C?éc@{;e Cozmtp( Stugir)ﬁ Qroup plan of service with the
Commission as follows: DUCKET CouTRoL
By September 30, 2011, submit a progress report including in-service dates for the
components of the plan of service identified in the June 30, 2011, facility study. This
schedule shall reflect the most recent load forecast.”

The Cochise County Study Group has continued to meet and study the issues requested by the
ACC. We are pleased to report:

(1) A list of projects that were identified in the 2009 technical report, with “planning level”
estimates of costs and construction schedules are shown herein as Table 1A and 1B. This
list of projects has been identified as required facilities to meet 2014 or 2021 load levels
based on the most recent load forecast. (See ATTACHMENT A- Technical Study
Report.) Projects in Table 1C are not required in the ten year time frame based on the
most recent load forecast.

(2) The group reviewed the June 2011 submission of the 29 projects at an estimated cost of
$103 million. The cost impact along with the construction schedule was too large.

(3) For the initial phase of improvements, 69 kV circuits may to be operated as normally
open and may be closed during a transmission outage. The initial phase is part of a
flexible, long range strategy to make continuous improvements to the load serving
capability of the 69kV system and provide continuity of service to the region.

(4) PDS Consulting was hired and tasked with analyzing these proposed levels of
improvements. The technical study can been seen in ATTACHMENT A — Technical
Study Report

(5) The group has identified projects from Table 1A and 1B that have been studied in more
detail to determine suitability for a “short list” of projects that can be implemented in the
10 year time-frame. The potential projects identified are now staged into two levels of
improvement:

a. In-service dates of the projects in the short list are based upon prior completion of
existing ACC-approved projects by the utilities. In-service dates are subject to
change depending on contractual negotiations, securing financing for the projects
(including Congressional approval of funding for the Kartchner-Buffalo Soldier
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project by the Fort), ACC & RUS regulatory approvals, operational agreements, and
other necessary approvals. FERC jurisdictional utilities provide transmission services
under their individual OATTs. Any facilities that are not defined as transmission are
not considered FERC jurisdictional.

b. Projects listed in Table 1A and 1B are required by the 2014 or 2021 time frame,
respectively, based on the technical analysis performed by PDS Consulting utilizing
the most recent load forecast. Projects in Table 1C are not required in the ten year
time frame based on the most recent load forecast.

(6) The objective of the CCSG Contracts Group is to reach agreement on how costs of the

various projects identified through the Cochise County Study Group study efforts may be
objectively allocated. The CCSG Contracts Group has begun discussions on general
principles for cost allocation and the development of criteria to objectively assign cost
responsibility. The principles are that cost allocation should be based on benefits/needs
associated with projects, cost effectiveness of each project as the best alternative, and
flexibility on selection and timing to implement projects.

The CCSG Technical Group was asked to develop a methodology to identify system
transmission or other physical power delivery elements that would realize improved
reliability attributed to each of the identified projects. The results are to be tabulated to
include pre- and post-project metrics (e.g. voltage, facility loading, etc.). The CCSG
Contracts Group will develop the final allocation methodology based upon the
benefits/needs identified by the Technical Group.

This progress report is filed on behalf of the group by SWTC. The group has agreed this report
is an accurate summary other than individual company comments that may have been filed.
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TABLE 1A: 2014 In-Service Date Projects

Cochise County Study Group
2014 In Service Date Projects
Project . - . In-service .2011
D Description of Construction Element Entity year Estimated
Cost
2 Hereford -Palominas 69 kV Tie New (2 mi.) SSVEC 2014 $950,000
6 Ramsey 69 kV Breaker and Capacitor { 8 MVAr) SSVEC 2014 $580,000
9 Hawes 69 kV Breaker and Capacitor (8 MVAr) SSVEC 2014 $1,000,000
10 Pueblo Substation Breaker and Capacitor SSVEC 2014 $1,000,000
16 Webb - Tombstone Jct 69 kV Line Rebuild SSVEC 2014 $15,470,000
19 Webb 2-69 kV Breakers & a Cap. (13.2 MVAr) SSVEC 2014 $1,000,000
21 Loop Webb - Tombstone 69 kV into Boothill SSVEC 2014 $550,000
30 Huachuca 69 kV Breaker and Capacitor ( 8 MVAr)* SSVEC 2014 $580,000
31 Benson 2- 69 kV Breaker & Capacitor (14.4 MVAr)* | SSVEC 2014 $1,250,000
SSVEC Sub Total | $22,380,000
24 Palominas Substation Improvements APS 2014 $750,000
25 Don Luis - Mural 69 kV Upgrade APS 2014 51,900,000
26 Boothill Substation Improvements APS 2014 $8,850,000
APS Sub Total | $11,500,000
32 [ San Rafael 1-69 kV Breakers & Cap. (19.2 MVAr)* | swtc | 2014 $600,000
SWTC Sub Total $600,000 |
2014 TOTAL | $34,480,000
* New project identified since June 2011 ACC filing.
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TABLE 1B: 2021 In-Service Date Projects

Cochise County Study Group
2021 In Service Date Projects

. . 2011
Project Description of Construction Element Entity In-service Estimated
ID year
Cost
1 Kartchner-Buffalo Soldier 69 kV New SSVEC 2021 $13,850,000
Ft. Huachuca -Buffalo Soldier UG 69 kV Line | SSVEC 2021 $4,000,000
SSVEC Sub Total | $17,850,000
28 I San Rafeal Substation Improvements , SWTC | 2021 $3,670,910
SWTC Sub Total | $3,670,910
29 | Ft. Huachuca Substation Improvements | TEP | 2021 $6,750,000
TEP Sub Total $6,750,000
2021 TOTAL | $28,270,910
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TABLE 1C: Beyond 2021 In-Service Date Projects

Cochise County Study Group
Beyond 2021 In Service Date Projects
Project _— . . . .2011
D Description of Construction Element Entity | In-service year Estimated
Cost

4 Webb Substation Improvements SSVEC | beyond 2021 $5,250,000
5 Ramsey 69 kV Sectionalizing Breaker SSVEC | beyond 2021 $550,000
7 San Rafeal - Ramsey 69 kV Line Rebuild SSVEC | beyond 2021 $3,968,000
8 Hawes 2-69 kV Sectionalizing Breakers SSVEC | beyond 2021 $1,000,000
11 Bella Vista 69 kV GOAB to Double Circuit 69 kV SSVEC | beyond 2021 $100,000
12 Bella Vista 2-69 kV Sectionalizing Breakers SSVEC | beyond 2021 $1,050,000
13 Bella Vista single circuit 69 kV to Double Circuit SSVEC | beyond 2021 $512,000
14 New San Rafeal to Charleston Jct 69 kV Line SSVEC | beyond 2021 $5,331,000
15 Charleston Jct to Tombstone Jct 69 kV Rebuild SSVEC | beyond 2021 | $12,062,000
17 Kansas Settlement - Chiricahua 69 kV Line Rebuild SSVEC | beyond 2021 $9,680,000
18 Replace Chiricahua with Sunizona Substation SSVEC | beyond 2021 $500,000
20 2018 Webb 1-69 kV Breaker & Cap (6 MVAr) SSVEC | beyond 2021 $500,000
22 Benson 1- 69 kV Breaker & Capacitor (8 MVAr) SSVEC | beyond 2021 $550,000
SSVEC Sub Total | $41,053,000
23 | San Pedro Substation improvements | APS | beyond 2021 $1,575,000
APS Sub Total | $1,575,000
27 | Kartchner Substation Improvements | SWTC | beyond 2021 $696,093
SWTC Sub Total $696,093
Beyond 2021 Total | $43,324,093
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ATTACHMENT A

TECHNICAL STUDY REPORT



Cochise County Transmission Study Study Report

EXECUTIVE SUMMARY
Introduction

On June 30, 2011, the Cochise County Study Group (CCSG) submitted a Cochise
County facility study report to the Arizona Corporation Commission (ACC) to comply
with the ACC’s order #72031, requesting the CCSG to identify transmission facilities
needed to meet Cochise County load serving needs safely and reliably in the shortest
time frame. The ACC order also required the CCSG to submit a progress report of the
plan of service identified in the facility study by September 30, 2011. This report is
intended to comply with that requirement.

To meet the requirements of the September 30, 2011 filing under ACC order #72031,
the CCSG contracted with PDS Consulting, PLC (PDS) to perform the technical analysis
to identify the components of the plan of service contained in the Cochise County facility
study report needed to meet Cochise County forecasted load serving needs for the
years 2014 and 2021. With CCSG members’ assistance, PDS performed the requested
technical analysis using Western Electricity Coordinating Council (WECC) approved
2014 and 2021 heavy summer power flow models. These power flow models were
subsequently reviewed and approved by CCSG members to meet the loads and
resource requirements for the respective time frame. In this study, only power flow
analysis was conducted to ensure that the CCSG loads would be served in a reliable
manner.

Recommendation

For the initial phase of improvements, 69 kV circuits may be operated as normally open
and may be closed during a transmission outage. The initial phase is part of a flexible,
long range strategy to make continuous improvements to the load serving capability of
the 69KV system and provide continuity of service to the region.

The analysis in this report shows the need for shunt capacitors at certain 69kV
substations. The size and location of the recommended 69kV shunt capacitors may be
revised as additional detailed studies are performed by the load serving entities in the
area. Additional detailed capacitor studies may show a different capacitor requirement
based on power factor, distribution facilites compensation, etc. as well as more
optimum location(s) to minimize costs and still achieve the acceptable voltage levels
under normal and emergency conditions.

The study described in this report identified the following new and upgraded
subtransmission and transmission facilities that will be required to ensure that Cochise
County projected load serving needs at 294 MW in 2014 are reliably met:
o New Hereford - Palominas 69 kV tie
New substation at Boothill with a new 50 MVA, 115/69kV transformer
Loop Webb - Tombstone Jct 69 KV line through Boothill
Upgrade Webb - Tombstone Jct 69 kV line (795 ACSR)
New shunt capacitors at the following substations

September 2011 i
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Two (2) 14.4 MVAr at Benson 69 kV substation

13.2 MVAr at Webb 69 kV substation

19.2 MVAr at San Rafael 69 kV substation

8 MVAr at Ramsey 69 kV substation

8 MVAr at Hawes 69 kV substation

8 MVAr at Pueblo 69 kV substation

8 MVAr at Huachuca 69 kV substation

¢ The following normally open transmission circuits were modeled as normally
closed circuits to evaluate the load serving capabilities under N-1 conditions:

Webb - Tombstone Jct 69 kV line

Charleston Jct - Bella Vista Tap 69 kV line

Keating Junction - Hawes 69 kV line

Tombstone Jct - Huachuca Junction 69 kV line

McNeal-San Pedro 69 kV Line

OO0 00 O0O0O0

O O O OO0

Additional new facilities and new operating procedures will be required to continue to
serve the 2021 forecasted loads of 302 MW in Cochise County. A second 230/69 kV
transformer at San Rafael and the existing 18 MVAr shunt capacitor switched in-service
at Kartchner 69 kV (as well as the 14MVAr capacitor) are required. To mitigate the
overloading concern identified on the Adams - Boothill 115 kV line following the outage
of the Butterfield -San Rafael 230 kV line, an operating procedure that includes
operating the Fairview 16 MW diesel generator will be required.

Presently, up to 18 MW in the winter and 16 MW in the summer is provided to Fort
Huachuca through an automatic transfer scheme via a 46 kV sub-transmission line
connected to the TEP 138kV bus at the South Loop substation. Approximately 3.9 MW
of Fort Huachuca capacity is potentially available by uninterruptible power supply (UPS)
and back-up emergency generation. Fort Huachuca has a historical peak summer load
of 25 MW and would be required to shed non-critical loads until the 138 kV restoration is
complete’.

The Kartchner - Buffalo Soldier 69 kV tie will be operated normally open, and is
proposed to be a second back-up, or a third source to Fort Huachuca. It is intended that
this second backup, in combination with the 46 kV backup, could provide full capacity to
Fort Huachuca.

The proposed Fort Huachuca - Buffalo Soldier 69 kV tie is to be operated normally open.
As part of this project a new 138/69 kV transformer would need to be added near the
Fort Huachuca substation. Although this project will be built by TEP it will be paid for by
another party. This 69 KV tie requires the Kartchner - Buffalo Soldier 69 kV project to be
in service. It is intended to be a back-up to help ensure other Cochise County area
loads have continuity of service?. This project is also needed to provide additional
voltage support in the Sierra Vista area.

! This complies with the TEP ACC approved Rules and Regulations for Provision of Service (POS) which includes
our existing Continuity of Service (COS) in section 8.

2 Continuity of service was defined by CCSG and approved by the ACC in the sixth BTA as follows:
September 2011 il
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INTRODUCTION

On June 30, 2011, the Cochise County Study Group (CCSG) submitted a Cochise
County facility study report to the Arizona Corporation Commission (ACC) to comply
with the ACC’s order #72031, requesting the CCSG to identify transmission facilities
needed to meet Cochise County load serving needs safely and reliably in the shortest
time frame. The ACC order also required the CCSG to submit a progress report of the
plan of service identified in the facility study by September 30, 2011. This report is
intended to comply with that requirement.

To meet the requirements of the September 30, 2011 filing under ACC order #72031,
the CCGS contracted with PDS Consulting, PLC (PDS) to perform the technical analysis
to identify the components of the plan of service contained in the Cochise County facility
study report needed to meet Cochise County forecasted load serving needs for the
years 2014 and 2021. With CCSG members’ assistance, PDS performed the requested
technical analysis using Western Electricity Coordinating Council (WECC) approved
2014 and 2021 heavy summer power flow models. These power flow models were
subsequently reviewed and approved by CCSG members to meet the loads and
resource requirements for the respective time frame. At this time, only power flow
analysis was conducted to ensure that the CCSG loads would be served in a reliable
manner.

COCHISE COUNTY TRANSMISSION SYTEM

The Cochise County region comprises the southeastern corner of Arizona and is
bordered by New Mexico to the east and Mexico to the south. The major cities in the
County include Benson, Bisbee, Douglas, Sierra Vista, Tombstone and Willcox. The
County also houses a major U.S. military installation, Fort Huachuca, which is located
adjacent to the City of Sierra Vista.

Transmission service within Cochise County consists principally of three radial high-
voltage transmission (2-115 kV and 1-230 kV) lines, which feed into the underlying sub-
transmission systems (46 kV and 69 kV) and a fourth dedicated radial 138 kV line
serving Fort Huachuca. Five major electrical utilities have transmission and/or load
serving obligations in Cochise County. Sulphur Springs Valley Electric Cooperative
(SSVEC) is the major load serving entity in Cochise County and owns most of the sub-
transmission infrastructure. Southwest Transmission Cooperative (SWTC) provides
transmission service to SSVEC for its Sierra Vista area loads, principally via two radial
lines; a 115 kV line from Pantano to Kartchner substations and a 230 kV line from
Butterfield to San Rafael substations. SWTC can also provide additional import capacity
for SSVEC to serve its Sierra Vista area loads via the Apache substation provided that
SSVEC operates their sub-transmission system in a looped configuration. Western Area
Power Administration (WAPA) provides transmission service to Arizona Public Service
(APS), which then delivers power via a radial 115 kV transmission line from the Adams
Tap substation to APS’s Mural substation to serve its loads in the south-central and far
southeastern corner of Cochise County. Tucson Electric Power (TEP) serves Fort
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Huachuca, its retail customer, via a radial 138 kV line which emanates from Vail
substation. Presently, an alternative path for delivering up to 18 MW for backup service
to Fort Huachuca, through an automatic transfer scheme, is provided by a TEP 46 kV
sub-transmission line connected to the TEP 138 kV bus at the South Loop substation.
TEP has rights on the SWTC system to provide a second backup service in the amount
of 50 MW for Fort Huachuca, delivered at SWTC’s option of either the Kartchner or San
Rafael Substations. Mutual agreement between SWTC and TEP will be required to
provide the service to Kartchner, in the event a decision is made to construct the
proposed Kartchner to Buffalo Soldiers 69 kV project.

This second back-up service is available with the understanding that the cost of a
second back-up or third source to be used under emergency conditions such as an
interconnection between SWTC’s Kartchner Substations and the Buffalo Soldier’s
Substation will be the responsibility of Fort Huachuca.

Figure 1 provides a graphical depiction of Cochise County’s transmission system and
service areas.

HVTC 230 WV L "
B Transmission Substations
@ SSVEC Substastions

KA 4 - ‘ Area Transmission Line

— TEP, 345

SWTC 118 KV, SWTC 230xV,

Apache Generating Station \

, — SWTC, 230 kV
SWTC 230 kV : 3 | —SWTC, 118 kv
b w— APS, 116 KV
e WAPA, 115 KV
e TEP, 138 kY
APS, 89 kV
GCEC. 69
TEP 46
— SSVEC €9 kV
SSVEC Distribution

Figure 1: Cochise County Transmission System
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FACILITIES IDENTIFIED IN FACILITY STUDY REPORT

The following transmission facilities were identified in the CCSG June 30, 2011 Facility
Study report submitted to the ACC. The scope of this study is to identify the
components of the facilities listed below and any additional recommended infrastructure
required to meet Cochise County area load requirements for the years 2014 and 2021
based on most recent revised load forecast.

New Kartchner - Buffalo Soldier 69 kV line

New Hereford - Palominas 69 kV tie

New Fort. Huachuca - Buffalo Soldier UG 69 kV line
San Rafael - Ramsey 69 kV line rebuild

New San Rafael - Charleston Jct. 69 kV line
Charleston Jct. - Tombstone Jct. 69 kV line rebuild
Webb - Tombstone Jct. 69 kV line rebuild

Kansas Settlement - Chiricahua 69 kV line rebuild
Loop Webb - Tombstone Jct 69 kV line through Boothill
New 8 MVAr shunt capacitor at Ramsey 69 kV

New 8 MVAr shunt capacitor at Hawes 69 kV

New 8 MVAr shunt capacitor at Benson 69 kV

New 13.2 MVAr shunt capacitor at Webb 69 kV

STUDY BASE CASE DESCRIPTION AND METHODOLOGY

This technical analysis was conducted using approved WECC 2014 heavy summer and
2021 heavy summer models. Both power flow base cases were reviewed by the CCSG
to ensure that the modeled demand reflects the most recent loads forecasted for 2014
(294 MW) and 2021 (302 MW) heavy summer operating conditions in Cochise County.

This 2014 base model served as a benchmark base case for the initial power flow
analysis. Arizona Public Service’s (APS) planned Don Luis - Mural 69 kV line upgrade
was modeled in the benchmark case. The results of the power flow analysis were
evaluated using the performance evaluation criteria described in the Performance
Evaluation Criteria section below. Subtransmission and transmission components
identified in the Cochise County facility report were added to the benchmark base model
when performance criteria violations were found following the power flow analysis. This
was done until acceptable system performance was achieved. New facilities are
recommended if they are found to be more effective in mitigating a performance criteria
violation than a facility listed in the |n|t|al facility report. This base case is referred to as
2014 Upgrade Model.

The recommended subtransmission and transmission plan from the 2014 Upgrade
Model was incorporated into the 2021 base model. Power flow analysis was performed
on this model to ensure Cochise County 2021 load serving needs are met safely and
reliably.
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The Cochise County electric transmission system was evaluated for performance
criteria violation under normal operating conditions (N-0) and single element outage (N-
1) conditions. The outages simulated included:

e All single 69 kV and above transmission circuit outages within Cochise County or
those that impact the Cochise County area sub-transmission system.

e All single transformer outages within Cochise County, excluding transformers
serving only distribution load (N-1).

e All single 69 kV and above import transmission lines into Cochise County.

PERFORMANCE EVALUATION CRITERIA

The WECC/NERC reliability standards were used to assess the adequacy of the study
results for both the transmission and sub-transmission systems. The related power flow
analysis evaluation criteria used included:

e Pre-contingency: Buses with voltages 69 kV and above must be between 0.95
per unit and 1.05 per unit.

e Maximum voltage deviation allowed at all buses under single element
contingency conditions will be (+/-) 5%.

¢ Pre-disturbance loading to remain within continuous ratings of all equipment and
line conductors

e Post-disturbance loading to remain within emergency ratings of all equipment
and line conductors.
Other performance evaluation criteria include:

o Following an outage of a transmission facility 115 kV and above would require
Continuity of Service in Cochise County.

e Manual operating procedures for this analysis are not to be utilized as a
mitigation plan for contingencies that cause flows in excess of transmission
facility emergency ratings.
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STUDY RESULTS

2014 Base Model

A power flow map with all transmission lines in service for the Base Model is depicted in
Appendix A, Figure A-1. Summary of the power flow analysis using the 2014 base
model is provided in Appendix B, Table B-1. Key findings from the power flow analysis

are:

No subtransmission or transmission facility overload was identified under normal
and/or outage conditions.

The system configuration of Cochise County is the area loads are served from
four radial HV transmission lines. An outage of one of these four radial
transmission lines or a transformer will initially produce a non-solve power flow
solution due to the islanded loads in several instances. The four outages are
Adams - Boothill 115 kV line, Butterfield - San Rafael 230 kV line, Kartchner
115/69 kV transformer outage and the Vail - Fort Huachuca 138 kV line. To
analyze the transmission system, existing manual operating procedures were
implemented and the results are as follows:

o Adams - Boothill 115 kV line outage: Power was restored to the area
affected by this outage by operating APS’ 16 MW diesel powered
generator and closing a normally open 69 kV line between McNeal and
San Pedro.

o Kartchner 115/69 kV transformer outage: Power was restored to the area
served by this transmission line by closing the following normally open
circuits: Keating Junction - Hawes 69 kV line and Bella Vista - Charleston
Jct 69 kV line.

o Vail - Fort Huachuca 138 kV line outage: Presently, up to 18 MW in the
winter and 16 MW in the summer is provided to Fort Huachuca through an
automatic transfer scheme via a 46 kV sub-transmission line connected to
the TEP 138 kV bus at the South Loop substation. Approximately 3.9 MW
of Fort Huachuca capacity is potentially available by uninterruptible power
supply (UPS) and back-up emergency generation. Fort Huachuca has a
historical peak summer load of 25MW and would be required to shed non-
critical loads until the 138kV restoration is complete.

Restoring power to the areas affected by the outage of the Butterfield - San
Rafael 230 kV line at 2014 heavy summer peak load levels was not feasible
even after implementing the existing manual operating procedures noted above.
Therefore, the existing transmission system needs new subtransmission and
transmission facilities to be added to ensure reliable service following this
outage, as discussed in the next section.

Voltage deviation violations were identified following selected outages. Appendix
B, Table B-2 provides a summary of the identified voitage violations.

September 2011 8

COCHISE COUNTY STUDY GROUP



Cochise County Transmission Study Study Report

2014 Upgrade Model
To ensure that Cochise County projected load serving needs are met safely and reliably

in 2014 the following subtransmission and transmission facilities were added to the base
model:
New Hereford - Palominas 69 kV tie
New 115/69 kV substation at Boothill
New 50 MVA, 115/69 kV transformer at Boothill
Loop Webb - Tombstone Jct 69 kV line through Boothill
Upgrade Webb - Tombstone Jct 69 kV line (795 ACSR)
New shunt capacitors at the following substations
o Two (2) 14.4 MVAr at Benson 69 kV substation
13.2 MVAr at Webb 69 kV substation
19.2 MVAr at San Rafael 69 kV substation
8 MVAr at Ramsey 69 kV substation
8 MVAr at Hawes 69 kV substation
8 MVAr at Pueblo 69 kV substation
8 MVAr at Huachuca 69 kV substation

0O 00O O0O0O0

The following normally open transmission circuits were modeled as normally closed
circuits to evaluate load serving capabilities under N-1 conditions:

o Webb - Tombstone Jct 69 kV line

o Charleston Jct - Bella Vista Tap 69 kV line

o Keating Junction - Hawes 69 kV line

o Tombstone Jct - Huachuca Junction 69 kV line

o McNeal-San Pedro 69 kV Line

Power flow maps with all transmission lines in service and under critical outage
conditions for the 2014 Upgrade Model are provided in Appendix A. Summary of the
power flow analysis is provided in Appendix B, Table B-3.

Key findings from the power flow analysis using the 2014 Upgrade Model are:
¢ No transmission facility overload was identified under normal and/or outage
operating conditions. However, for the outage of the radial Vail - Fort Huachuca
138 kV line, implementing the existing operating procedure would allow Fort
Huachuca to restore up to 18 MW of power through an automatic transfer
scheme via the 46 kV line.
¢ No voltage deviation violation was identified.

2021 Base Model

The upgrade projects recommended for 2014 were included in the 2021 base model.
Power flow maps with all transmission lines in service and under critical outage
conditions for the 2021 Upgrade model are provided in Appendix A. A summary of the
power flow analysis results is provided in Appendix B, Table B-4. The key findings from
the power flow analysis using this model are:
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e No subtransmission or transmission facility overload was identified under
normal operating (N-0) conditions.

e Two transmission facilities were overloaded following selected single element
outages (N-1). The overloaded facilities include:

o San Rafael 230/69 kV transformer loads up to 105% of the transformer’s
short-term rating following loss of the Pantano - Kartchner 115 kV line.
This overload is mitigated by installing a second 230/69 kV transformer at
San Rafael.

o Adams Tap - Boothill 115 kV line loads to 104% of its emergency rating
following an outage of Butterfield - San Rafael 230 kV line. To mitigate
this overload, an operating procedure will be required to switch the
Fairview diesel generator into operation following the outage of the
Butterfield - San Rafael 230 kV line.

e Presently, up to 18 MW in the winter and 16 MW in the summer is provided to
Fort Huachuca through an automatic transfer scheme via a 46 kV sub-
transmission line connected to the TEP 138kV bus at the South Loop
substation. Approximately 3.9 MW of Fort Huachuca capacity is potentially
available by uninterruptible power supply (UPS) and back-up emergency
generation. Fort Huachuca has a historical peak summer load of 25 MW and
would be required to shed non-critical loads until the 138 kV restoration is
complete®.

The Kartchner - Buffalo Soldier 69 kV tie will be operated normally open, and is
proposed to be a second back-up or a third source to Fort Huachuca. It is
intended that this second backup, in combination with the 46 kV backup, could
provide full capacity to Fort Huachuca.

The proposed Fort Huachuca - Buffalo Soldier 69 kV tie is to be operated
normally open. As part of this project a new 138/69 kV transformer would need
to be added near the Fort Huachuca substation. Although this project will be
built by TEP it will be paid for by another party. This 69 kV tie requires the
Kartchner - Buffalo Soldier 69 kV project to be in service. It is intended to be a
back-up to help ensure other Cochise County area loads have continuity of
service*. This project is also needed to provide additional voltage support in the
Sierra Vista area.

* This complies with the TEP ACC approved Rules and Regulations for Provision of Service which includes our
existing Continuity of Service in section 8.
* Continuity of service was defined by CCSG and approved by the ACC in the sixth BTA as follows:

Loss of any single transmission facility will not result in loss of load that requires subsequent System Operator
intervention, either directly or through Energy Management System, to restore service. Specifying without Operator
intervention reduces outage time to be within the timeframe that automated schemes typically operate (e.g. seconds
to minutes).
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o Voltage deviation violations were identified following selected outages.
Appendix B, Table B-5 provides a summary of the identified voltage deviation
violations. These violations are mitigated by switching in the existing 18 MVAr
shunt capacitor at the Kartchner 69 kV substation.
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RECOMMENDATION

For the initial phase of improvements, 69 kV circuits may be operated as normally open
and may be closed during a transmission outage. The initial phase is part of a flexible,
long range strategy to make continuous improvements to the load serving capability of
the 69kV system and provide continuity of service to the region.

The analysis in this report shows the need for shunt capacitors at certain 69kV
substations. The size and location of the recommended 69kV shunt capacitors may be
revised as additional detailed studies are performed by the load serving entities in the
area. Additional detailed capacitor studies may show a different capacitor requirement
based on power factor, distribution facilities compensation, etc. as well as more
optimum location(s) to minimize costs and still achieve the acceptable voltage levels
under normal and emergency conditions.

The study described in this report identified the following new and upgraded

subtransmission and transmission facilities that will be required to ensure that Cochise

County projected load serving needs at 294 MW in 2014 are reliably met:

New Hereford - Palominas 69 kV tie

New substation at Boothill with a new 50 MVA, 115/69kV transformer

Loop Webb - Tombstone Jct 69 kV line through Boothill

Upgrade Webb - Tombstone Jct 69 kV line (795 ACSR)

New shunt capacitors at the following substations
o Two (2) 14.4 MVAr at Benson 69 kV substation

13.2 MVAr at Webb 69 kV substation

19.2 MVAr at San Rafael 69 kV substation

8 MVAr at Ramsey 69 kV substation

8 MVAr at Hawes 69 kV substation

8 MVAr at Pueblo 69 kV substation

8 MVAr at Huachuca 69 kV substation

e The following normally open transmission circuits were modeled as normally
closed circuits to evaluate load serving capabilities under N-1 conditions:

Webb - Tombstone Jct 69 kV line

Charleston Jct - Bella Vista Tap 69 kV line

Keating Junction - Hawes 69 kV line

Tombstone Jct - Huachuca Junction 69 kV line

McNeal-San Pedro 69 kV Line

0O 00O0O0O0

O 0O 0 0O

Additional new facilities and new operating procedures will be required in order to
continue to serve the 2021 forecasted loads of 302 MW in Cochise County. A second
230/69 kV transformer at San Rafael and the existing 18 MVAr shunt capacitor switched
in-service at Kartchner 69 kV (as well as the 14MVAr capacitor). To mitigate the
overloading concern identified on the Adams - Boothill 115 kV line following the outage
of the Butterfield -San Rafael 230 kV line, an operating procedure that include operating
the Fairview 16MW diesel generator will be required.
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Presently, up to 18 MW in the winter and 16 MW in the summer is provided to Fort
Huachuca through an automatic transfer scheme via a 46 kV sub-transmission line
connected to the TEP 138kV bus at the South Loop substation. Approximately 3.9 MW
of Fort Huachuca capacity is potentially available by uninterruptible power supply (UPS)
and back-up emergency generation. Fort Huachuca has a historical peak summer load
of 25 MW and would be required to shed non-critical loads until the 138 kV restoration is
complete®.

The Kartchner - Buffalo Soldier 69 kV tie will be operated normally open, and is
proposed to be a second back-up or a third source to Fort Huachuca. It is intended that
this second backup, in combination with the 46 kV backup, could provide full capacity to
Fort Huachuca.

The proposed Fort Huachuca - Buffalo Soldier 69 kV tie is to be operated normally open.
As part of this project a new 138/69 kV transformer would need to be added near the Ft.
Huachuca substation. Although this project will be built by TEP it will be paid for by
another party. This 69 kV tie requires the Kartchner - Buffalo Soldier 69 kV project to be
in service. It is intended to be a back-up to help ensure other Cochise County area
loads have continuity of service®. This project is also needed to provide additional
voltage support in the Sierra Vista area..

* This complies with the TEP ACC approved Rules and Regulations for Provision of Service (POS) which includes
our existing Continuity of Service in section 8.
® Continuity of service was defined by CCSG and approved by the ACC in the sixth BTA as follows:

Loss of any single transmission facility will not result in loss of load that requires subsequent System Operator
intervention, either directly or through Energy Management System, to restore service. Specifying without Operator
intervention reduces outage time to be within the timeframe that automated schemes typically operate (e.g. seconds
to minutes).
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APPENDIX A: Power Flow Maps
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Figure A-1: Power Flow Map — 2014 Base Model (All lines-in-service)
Figure A-2: Power Flow Map —2014 Upgrade Model (All lines-in-service)

Figure A-3: Power Flow Map — 2014 Upgrade Model (Butterfield- San Rafael 230 kV line
outage)

Figure A-4: Power Flow Map — 2014 Upgrade Model (Kartchner 115/69 kV transformer
outage)

Figure A-5: Power Flow Map — 2014 Upgrade Model (Adams-Boothill 115 kV line
outage)

Figure A-6: Power Flow Map — 2021 Base Model (All lines-in-service)

Figure A-7: Power Flow Map — 2021 Base Model Case 6 (Butterfield- San Rafael 230 kV
line outage)

Figure A-8: Power Flow Map — 2021 Base Model (Kartchner 115/69 kV transformer
outage)

Figure A-9: Power Flow Map — 2021 Base Model (Adams- Boothill 115 kV line outage)
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Figure A-1: Power Flow Map — 2014 Base Model (All lines-in-service)
Figure A-2: Power Flow Map —2014 Upgrade Model (All lines-in-service)

Figure A-3: Power Flow Map — 2014 Upgrade Model (Butterfield- San Rafael 230 kV line
outage)

Figure A-4: Power Flow Map — 2014 Upgrade Model (Kartchner 115/69 kV transformer
outage)

Figure A-5: Power Flow Map — 2014 Upgrade Model (Adams-Boothill 115 kV line
outage)

Figure A-6: Power Flow Map — 2021 Base Model (All lines-in-service)

Figure A-7: Power Flow Map — 2021 Base Model Case 6 (Butterfield- San Rafael 230 kV
line outage)

Figure A-8: Power Flow Map — 2021 Base Model (Kartchner 115/69 kV transformer
outage)

Figure A-9: Power Flow Map — 2021 Base Model (Adams- Boothill 115 kV line outage)
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